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Abstract
In a period characterized by vaccine hesitancy and even vaccine refusal, the way online information on vaccination is
presented might affect the recipients’ opinions and attitudes. While research has focused more on vaccinations against
measles or influenza, and described how the framing approach can be applied to vaccination, this is not the case with
tick-borne encephalitis, a potentially fatal infection induced by tick bites. This study takes one step back and seeks to in-
vestigate whether health and scientific frames in online communication are even recognized by the public. Moreover, the
influence of selected health- and vaccine-related constructs on the recognition of frames is examined. Study results indi-
cate that health frames are themost easily identified and that their usemight be a fruitful strategy when raising awareness
of health topics such as vaccination.
Keywords
framing; health communication; science communication; tick-borne encephalitis; vaccination
Issue
This article is part of the issue “Health and Science Controversies in the Digital World: News, Mis/Disinformation and
Public Engagement” edited by AnNguyen (Bournemouth University, UK) and Daniel Catalan (University Carlos III ofMadrid,
Spain).
© 2020 by the authors; licensee Cogitatio (Lisbon, Portugal). This article is licensed under a Creative Commons Attribu-
tion 4.0 International License (CC BY).
1. Introduction: Vaccination and Framing in Health
Communication
In recent years, news coverage and public debates have
shown that people discuss vaccination and even refuse
to vaccinate themselves or their children (Schoeppe
et al., 2017, p. 654). Many studies have already in-
vestigated the reasons why people do, and do not,
get vaccinated (e.g., Askelson et al., 2010; Berman,
Orenstein, Hinman, & Gazmararian, 2010). Online me-
dia has been found to have a particularly strong im-
pact on people’s perceptions of vaccination (Betsch,
2011; Betsch, Böhm, Korn, & Holtmann, 2017; Nyhan &
Reifler, 2015). As people increasingly consult the Internet
for health-related information (Din,McDaniels-Davidson,
Nodora, & Madanat, 2019), vaccination is no exception
to this trend (Betsch, Renkewitz, Betsch, & Ulshöfer,
2010; Kessler & Zillich, 2018) and it is likely that such
Internet research will likely influence people’s attitudes
towards vaccination.
Hence, online messages and the way websites
present arguments are a key factor in shaping individual
attitudes towards vaccination. In the following, we de-
fine such arguments as frames, which refer to “organiz-
ing principles that are socially shared and persistent over
time, that work symbolically to meaningfully structure
the social world” (Reese, 2010, p. 11). Frames are best
conceptualized as “interpretation packages” (Gamson &
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Modigliani, 1989, p. 1) to present a specific issue. As such,
they help structure arguments and ideas (Reese, 2010).
Moreover, to frame means “to select some aspects of
perceived reality and make them more salient in a com-
municating text” (Entman, 1993, p. 52). Research has al-
ready combined framing and vaccination issues but has
been mostly focused on selected aspects, single frames,
or one particular research perspective (Bigman, Cappella,
& Hornik, 2010; Kim, Pjesivac, & Jin, 2019; McRee, Reiter,
Chantala, & Brewer, 2010; Nan, Daily, Richards, & Holt,
2019). Yet, the identification of frames as employed in
health communication messages is crucial, given that
the way messages are framed is likely to reflect se-
lected health goals (Hallahan, 2015), and is likely to affect
people’s message perceptions subconsciously (Coleman,
2010). In this context, frames in health-relatedmessages,
such as online websites on vaccination, are expected to
have positive effects on users.
2. Antecedents to Frame Recognition and Frame
Perception
Apart from frames in messages, previous research has
determined that health-related variables moderate re-
sponses to health messages regarding drug advertise-
ments (e.g., Koinig, Diehl, &Mueller, 2017; Lee,Whitehill
King, & Reid, 2015) We also presume individuals’ atti-
tudes to be subject to a variety of health- or vaccine-
related variables (World Health Organization [WHO],
2014) just like vaccination hesitancy, which is influenced
by “complacency, convenience and confidence” (WHO,
2014, p. 11).
First, confidence in vaccination is crucial for behav-
ioral beliefs associated with vaccinations, and as such,
also determines individual attitudes towards vaccina-
tions (Shapiro et al., 2018). It includes trust “in the ef-
fectiveness and safety of vaccines, the system that deliv-
ers them, including the reliability and competence of the
health services and health professionals, and themotiva-
tions of policy-makers who decide on the need of vac-
cines” (MacDonald, 2015, p. 2). If confidence is high, in-
dividuals regard vaccinations positively (Askelson et al.,
2010). Another construct which is highly correlated with
confidence in vaccination and one of themost important
assets in health communication (Zagaria, 2004) is health
literacy. Health literacy refers to routine practices and
activities utilized by individuals as part of their illness
control mechanisms (Marks, Allegrante, & Lorig, 2005).
As such, health literacy “represents the cognitive and
social skills which determine the motivation and ability
of individuals to gain access to, understand and use in-
formation in ways which promote and maintain good
health” (Nutbeam, 1998, p. 10). Additionally, collective
responsibility alludes to the fact that individuals presume
that through collective action, a potential health prob-
lem can be solved (Betsch et al., 2018). This suggests that
individuals might decide to get vaccinated because they
see the benefit for their communities, rather than their
own benefit (Betsch et al., 2017). This concept is highly
relevant to diseases, such as influenza and measles,
which are spread widely among the unvaccinated. In this
context, health consciousness might be also relevant,
which is grounded in individual differences and people’s
inclination towards the subject matter (Dutta, Bodie, &
Basu, 2008), moderating health perception (Moorman
& Matulich, 1993). Individuals expressing high levels of
health consciousness are expected to be more prone
to, e.g., search for information conducive to their well-
being or engage in health-enhancing behaviors; as such,
they are also presumed to be more interested in and
willing to vaccinate themselves. This leads to another
set of behavioral variables which influence the percep-
tion of information as well. Health information-seeking
behavior is linked to positive health attitudes, an urge
to search for further information as well as a need to
consult (with) different sources (Dutta-Bergman, 2004).
The sources individuals consult can be either distinct me-
dia channels and/or interpersonal sources (Niederdeppe
et al., 2007). As such, it is also predicted that this be-
havior will positively shape individuals’ perceptions of
health information. Besides, calculation refers to “the
need for extensive elaboration and information search-
ing” (Betsch et al., 2018, p. 3). Individuals scoring high in
this dimension have been found to proactively engage
in information-seeking behavior; because of their high
knowledge of the individual health issues, they are ex-
pected to favor vaccination (Brewer, Cuite, Herrington,
& Weinstein, 2007) and are known to behave rationally
(Wiseman & Watt, 2004).
To sum up, we assume that both individual predispo-
sitions (confidence in vaccination, health literacy, collec-
tive responsibility, health consciousness), as well as in-
dividual behavior (health information seeking behavior,
calculation), have an impact on how messages are per-
ceived. Yet, research has predominantly focused on the
perception of messages and frames instead of asking if
such frames are even recognized. It is plausible that the
behavioral antecedents might influence the recognition
of frames, while the predispositions might influence the
perception of frames.
3. The Relevance of Vaccination against Tick-Borne
Encephalitis in Austria
While a plethora of vaccination studies have predomi-
nantly focused on vaccinations against human papillo-
mavirus (HPV), measles, mumps, and rubella (MMR), or
influenza, little research has been conducted on tick-
borne encephalitis (TBE). TBE is a potentially fatal infec-
tious disease transmitted by ticks. It occurs in most for-
est belted areas of Europe, including Austria (Zavadska
et al., 2018), and if untreated can endanger individuals’
health and life. In contrast to HPV, MMR, and influenza,
TBE is only transmitted by tick bites and not by humans.
Therefore, the vaccination for TBE is different, because
it prevents only a single person from the disease, while
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other diseases affect the entire population directly. Yet,
TBE is still linked with costs for both individuals and so-
ciety (Smit, 2012, p. 6301), given its long-term neuro-
logical sequelae which require long-term care and cause
a loss of productivity and premature retirement (WHO,
2011, p. 254). From 1999–2000, Austria ran a large im-
munization campaign against TBE, which was estimated
to have saved the national health care system an equiv-
alent of $80 million (WHO, 2011, p. 254). Furthermore,
climate change has influenced the spread of ticks due to
the milder and shorter winters and the early arrival of
spring (Lindgren & Gustafson, 2001), which has resulted
in an increased number of incidents of TBE (Zavadska
et al., 2018), which are expected to lead to higher health-
related costs.
Amongst central European countries, Austria has
been especially affected by an increasing number of tick
bites in recent years with the number of hospitalizations
increasing from2015 onwards (Allianz, 2018). As of 2014,
only half of the Austrian population had tried to prevent
TBE infections by getting vaccinated (Österreichischer
Rundfunk, 2015). The following year, protective mea-
sures increased, with 65% of respondents claiming to
have been vaccinated against TBE in 2015 (Statista, 2019).
Given that infections and deaths by TBE are on the rise in
Austria, both the government and health care or pharma-
ceutical marketers have been prompted to raise aware-
ness of the need for TBE-vaccination. While the most ef-
fective protection against tick bites are vaccinations or
personal protection measures, such as long clothes or
tick-repellent sprays (Driver, 2011), both measures will
not be sufficient if people are not aware of the risks as-
sociated with TBE. Yet to date, most papers on the sub-
ject of TBE have rather focused on the medical or nat-
ural scientific aspects of TBE, addressing issues such as
the spread of ticks (Lindgren & Gustafson, 2001) instead
of informing the public of the dangers TBE poses to so-
ciety and social well-being. However, informing the pub-
lic about ticks and TBE is deemed necessary and insights
from message framing might help educate the public on
TBE. For instance, websites hosted by pharmaceutical
companies, such as Pfizer and those partly supported by
governmental departments, address the risks associated
with tick bites. Such cooperation between government
and pharmaceutical companies qualify as a form of pub-
lic health communication (Bonfadelli & Friemel, 2020),
which also applies to the website on TBE which relies on
specific frames to communicate their messages.
4. Health Frames and Scientific Frames in TBE
Communication
Vaccination against TBE tackles health communication,
as well as science communication since websites on TBE
include information which is directly meant to promote
health-related behaviors that are, in most instances,
based on scientific evidence (e.g., Cooper, Lee, Goldcare,
& Sanders, 2012). As summarized above, research on
framing and vaccination has rather focused on single
frames or single perspectives. We would like to enhance
the understanding of frames by suggesting a differentia-
tion between health frames, which are rather emotional
and scientific frames, which are rather based on neu-
tral information.
For the first category we have chosen character
frames (e.g., Dan & Coleman, 2014) which are in-
creasingly used in the areas of health communication
(e.g., Koinig et al., 2017) and science communication
(e.g., Kessler, Reifegerste, & Guenther, 2016). Character
frames allude to affective frames that are able to evoke
emotions and reactions in recipients (Grabe & Bucy,
2009). According to Dan and Coleman (2014) and Dan
(2018), four frames can be distinguished: victim frames
(i.e., a person affected by the disease, who is portrayed
as weak; negative disease symptoms are emphasized),
survivor frames (i.e., a healthy individual or hero-like fig-
ure, who has overcome the disease; positive attributes
are stressed), carrier frames (i.e., an extremely negative
portrayal of the health condition, caused by deviant be-
havior), and normal frames, in which people are pre-
sented as both ordinary and in normal surroundings, and
in a state where the disease is not perceived as a bur-
den. These considerations apply to communication of
TBE, too. We assume that scientific frames on TBE are
different from health frames. While health frames are af-
fective and likely to evoke emotional responses in recipi-
ents by focusing on individual aspects such as well-being,
scientific frames are neutral and focus on scientific evi-
dence based on robust ecological data and present infor-
mation in a factual manner.
For the second category of scientific frames and fol-
lowing the example of Ruhrmann, Guenther, and Kessler
(2015), variables related to scientific evidence such as
scientific (un)certainty and progress will receive consid-
eration (Cooper et al., 2012). Based on Entman (1993,
p. 52), the four frames―problem definition, causal inter-
pretation, moral evaluation, and treatment recommen-
dation―are broadly applicable to neutral and factual sci-
entific frames. Problem definition concerns identifying
both relevant actors and topics involved in the discus-
sion at hand (Bowe, Oshita, Terracina-Harman, & Chao,
2012) and it is commonly linked to scientific (un)certainty.
Causal attribution involves uncovering the reasons and
causes behind certain problems (Bowe et al., 2012).
Moral evaluation includes a rating of the findings pre-
sented, and, as such, is often based on negative or pos-
itive judgements (Entman, Matthes, & Pellicano, 2009).
Finally, in the process of treatment recommendation, so-
lutions to the previously identified problem are formu-
lated, which are often presented in a forward-looking,
predicting manner (Matthes & Kohring, 2008).
We presume that, on the one hand, frames which we
describe as health frames are affective in that they em-
phasize personal and emotional aspects; furthermore,
they becomemanifest in character frames. This category
is characterized by a significant research gap (Guenther,
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Gaertner, & Zeitz, 2020). On the other hand, we concep-
tualize neutral and factual frames as scientific frames, as
information is usually based on scientific reasoning and
facts. We have chosen the terms ‘health frames’ and ‘sci-
entific frames’ to emphasize their respective character.
Of course, ‘scientific frames’ were used in health com-
munication as well as health frames were used in sci-
ence communication, too. Hence, the present study ex-
tends previous research, in which calls for a more com-
prehensive and categorically broader conceptualization
of framing in health communication have been made
(Guenther et al., 2020). As we have outlined above, be-
havioral variables, as well as individuals’ predisposition,
might influence the perception of frames. Yet, we would
like to take a step back and instead investigate whether
health frames and scientific frames are even recognized
and whether their detection may be influenced by re-
spondents’ attitudes and behaviors. We employ a joint
approach since we assume that people do not recognize
both frame types in a similar manner. Therefore, our two
research questions are:
RQ1: Are health or scientific frames recognized more
frequently?
RQ2: Is the recognition of health and scientific frames
influenced by selected health- and vaccine-related
antecedents?
5. Method and Materials
5.1. Study Design
The goal of our study is to determine whether scientific
frames or health frames are more frequently identified
by the Austrian public and which antecedents influence
the frame recognition of the study participants. We con-
ducted an online survey and showed participants texts
from an Austrian website on TBE. The texts contained
five different frames. After reading the texts, participants
were asked several questions as to the antecedents and
if they recognized the frames.
We carefully selected our text material for the on-
line questionnaire. First, we used eye-tracking to identify
texts which were read by common users of the Austrian
website on TBE. Second,we conducted a content analysis
of those messages in order to identify both the scientific
frames and health frames as featured in the text. Finally,
these texts and identified frames were used in the online
survey. Figure 1 outlines our study procedure.
5.2. Selection and Validation of Text Material
5.2.1. Eye-Tracking
We analyzed an Austrian pro-vaccination website
(www.zecken.at). This website is hosted by a pharma-
ceutical company, but the overall initiative is a joint en-














Heatmaps and scanpaths were
used to determine which texts on
the website www.zecken.at draw
the parcipants’ aenon.
Those texts were analyzed as to the
frames included in the material.
Texts and idenfied frames were
included in the survey. Parcipants
were asked to indicate which frame
chatacteriscs they had perceived
in the text.
Survey
Figure 1. Study design and procedure. Source: Authors.
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an eye-tracking study to identify those texts on the web-
site that drew the reader’s attention. We asked partici-
pants (n = 15) to gather information on TBE, giving them
up to 10 minutes to search the website. Additionally,
we controlled the experiment by asking the participants
to gather information on bee-friendly gardening. Using
both examples, we were able to analyze if there were sig-
nificant differences between the eye movements, which
was not the case. We used scan paths and heatmaps.
If an area (and text) did not draw any (zero) attention
in terms of looking at it or reading it (scan paths show
reading patterns), the specific text was neither included
in the followed-up content analysis nor the survey.
5.2.2. Content Analysis
The content analysis aimed to uncover which (health
and scientific) frames the texts contained. First, we used
17 frames based on a literature review and derived defi-
nitions for each frame type including examples in a code-
book. After pre-testing the codebook and someminor ad-
justments, a research group consisting of five students
analyzed the texts. In total, five frames were identified
(Table 1): two health frames, the carrier frame―which
inquires whether the text addressed the negative health
consequences associated with tick bites―and the vic-
tim frame, which particularly focused on the negative
effects for the individual. Additionally, there were three
scientific frames: problem definition―which highlighted
the sources for the health issue and its public rele-
vance―causal attribution―which listed reasons as to
why a health problem is increasing in relevance―and
treatment recommendation. The texts themselves, as
well as the frames identified, were then employed as
stimulus material in the respective question categories
of the main study.
5.3. Online Survey
5.3.1. Study Description
Subjects for the study were recruited via asking students
to send out the link of the online survey to friends and
family members. This non-probability sampling method
leads to a non-student convenience pool. While this sam-
ple does not allow us to draw conclusions for the overall
Austrian population, it does, however, ensure a higher de-
gree of heterogeneity than a sample based solely on stu-
dents (Leiner, 2016, p. 216). Further, as we seek to inves-
tigate whether frames are recognized in general, we are
still able to derive viable conclusions regarding potential
differences in frame recognition among a more diverse
sample. In total, 271 subjects participated in the struc-
tured questionnaire. Respondents were between 18 and
80 years old (M=36.3, SD=14.48). The largest part of the
sample was made up of women (f = 65.7%; m = 34.3%).
After determining the antecedents regarding individ-
uals’ predispositions and behavioral aspects, the ques-
tionnaire ascertained respondents’ familiarity with the
term TBE. Regardless of their answer, individuals were
presented with a definition in order to ensure an equal
state of knowledge before exposing them to the stimulus
texts. After reading through the text, questions related to
message comprehensibility aswell as the includedhealth
and scientific frames were posed. The questionnaire con-
cluded with demographic questions.
5.3.2. Measurements
The answers to each questionwere reported on a 7-point
Likert scale ranging from (1) ‘I do not agree at all’ to
(7) ‘I fully agree.’ Factor analyses revealed the items of
the all multi-item variables to load on one single factor
and to have acceptable Cronbach 𝛼 values, thus they
were combined for analysis:
• ‘Confidence in vaccination’ was measured with
the 5C psychological antecedents of vaccination
scale (Betsch et al., 2018), utilizing three items
(KMO = .500, p = .000; 𝛼 = .904).
• ‘Health literacy’ was determined by one single
item as derived from Lee, Hwang, Hawkins, and
Pingree (2008).
• ‘Collective responsibility’ was derived from the
same scale (Betsch et al., 2018) and wasmeasured
by two items (KMO = .500, p = .000; 𝛼 = .721).
• ‘Health consciousness’ (Dutta et al., 2008) was
measured via one question based on Gould (1988,
1990) and Dutta-Bergman (2004).
• ‘Health information seeking behavior’ was
established through two questions adapted
from Maibach, Weber, Massett, Hancock, and
Price (2006) and Kapferer and Laurent (1985;
KMO = .500, p = .000; 𝛼 = .755).
• ‘Calculation’ was also based on the 5C psycho-
logical antecedents of vaccinations scale (Betsch
Table 1. Frame category and frame type.
Frame category Frame type Based on
Health frames Carrier frame Dan and Coleman (2014); Dan (2018)
Victim frame
Scientific frames Problem definition Entman (1993)
Causal attribution
Treatment recommendation
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et al., 2018) and was determined by three ques-
tions (KMO = .680, p = .000; 𝛼 = .796).
In addition, we set out to determine the degree to which
respondents were able to identify the previously high-
lighted frames. Each framewas operationalized with two
statements to which the respondents were asked to an-
swer on a 7-point Likert scale ranging from (1) ‘I do
not agree at all’ to (7) ‘I fully agree’ (Table A1 in the
Supplementary File). The carrier frame inquired whether
the text addressed the negative (health) consequences
associated with tick bites (2 questions; KMO = .500,
p = .000; 𝛼 = .759), while the victim frame particularly
focused on the negative effects for the individual (2 ques-
tions; KMO = .500, p = .000; 𝛼 = .717). Problem def-
inition (i.e., highlighting the sources for the issue and
its public relevance) was measured via two questions
(KMO = .500, p = .000; 𝛼 = .759). Likewise, causal
attribution—listing the reasons why a (health) problem
is increasing in relevance—wasmeasured via 2 questions
(KMO= .500, p= .000;𝛼= .734), while treatment recom-
mendation was concerned with the availability of solu-
tions to the (health) problem (1 question). Items for the
two health frame categories were based on Dan (2018),
while items for the three scientific frames were based on
Entman (1993).
6. Results
6.1. Health and Scientific Frames
The first research question was interested in uncovering
whether health frames or scientific frames were recog-
nizedmore frequently in the text passages used (Table 2).
Generally, it can be noted that out of all frames fea-
tured in the text, the two health frames—namely the
carrier frame (M = 6.072, SD = 1.231) and the victim
frame (M = 6.055, SD = 1.181)—were detected more of-
ten by respondents. Subjects were further able to make
out the scientific frames problem definition (M = 5.516,
SD = 1.286) as well as determine TBE’s causal attribu-
tion (M = 5.479, SD = 1.236); to a slightly lesser extent,
they identified the recommended treatment (M = 4.48,
SD = 1.907).
When looking at the frame categories in more de-
tail and determining if there are significant differences
between the recognition of health frames and scien-
tific frames, the carrier frame was significantly more
frequently identified than the three scientific frames:
problem definition (T = 8.455, p = .000), causal attribu-
tion (T = 8.179, p = .000), and treatment recommenda-
tion (T = 12.468, p = .000). The second health frame,
namely the victim frame, was also more easily discerned
than the scientific frames problem definition (T = 8.727,
p = .000), causal attribution (T = 8.274, p = .000), and
treatment recommendation (T = 12.576, p = .000). No
significant differences between the two health frames
were reported (T = .453, p = .651). This means that
both health frames function similarly, yet there are dif-
ferences between health frames and scientific frames.
Overall, the results point in the same direction and sug-
gest that health frames are significantly more frequently
identified than scientific frames (T = 15.927, p = .000).
6.2. Antecedents and Their Influence on the Recognition
of Health and Scientific Frames
The second research question investigated which an-
tecedents influenced the recognition of health frames
and scientific frames. As research on framing usually tries
to examine the perception of frames, this study focuses
on a previous step, i.e., figuring out if antecedents might
already influence frame recognition. We distinguish be-
tween antecedents which are related to individuals’ atti-
tudes (confidence in vaccination, health literacy, health
consciousness, collective responsibility) and antecedents
which include behavioral aspects (health information-
seeking behavior, calculation). We calculated two multi-
ple linear regressions and added the antecedents as pre-
dictors for health frame recognition or scientific frame
recognition. Age and gender were included as controlling
variables which allowed us to analyze whether the recog-
nition of scientific frames or health frames is dependent
on individuals’ attitudes or behavioral aspects. The re-
sults of the regression analysis are presented in Tables 3
and 4. In the Supplementary File, more details on the in-
fluence of the previously identified variables on each of
the two health frames and three scientific frames can be
found (see Tables A2 to A6).
For health frames, the model fit turned out to be sig-
nificant and accounted for almost 18% of the variance
(R2 = .175, F(8,270) = 6.928, p = .000; Table 3). The
standardized regression weights beta show which of the
antecedents have a higher impact on the recognition
Table 2.Mean and standard deviation of health and scientific frames.
Frame category Frame M SD
Health frames Carrier frame 6.072 1.231
Victim frame 6.055 1.181
Scientific frames Problem definition 5.516 1.286
Causal attribution 5.479 1.236
Treatment recommendation 4.480 1.907
Note: Model fit of health frames vs. scientific frames: T = 15.927, p = .000.
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Table 3. Regression results using recognition of health frames as a criterion.
Predictors B beta p R2
(Intercept) 2.915 .000 .175
Confidence in vaccination .052 .080 .288
Health literacy .089 .099 .103
Health consciousness .122 .137 .036
Collective responsibility .138 .200 .006
Health information seeking behavior .102 .122 .058
Calculation .100 .138 .030
Age .000 .013 .221
Gender .020 .008 .142
Note: ‘B’ represents unstandardized regression weights, ‘beta’ indicates the standard regression weights, and ‘p’ refers to significance.
of health frames. Collective responsibility (beta = .200,
p= .006) andhealth consciousness (beta= .137, p= .036)
as individuals’ attitudes influence the recognition of
health frames more than both behavioral variables, cal-
culation (beta = .138, p = .030) and health information
seeking behavior (beta= .122, p= .058). The latter is, un-
fortunately, just over the threshold of significance. The
other predictors are not significant and therefore do not
contribute to the recognition of health frames.
In the case of scientific frames, themodel fit was also
significant (R2 = .074, F(8,270)= 2.610, p= .009; Table 4).
Yet, only health information seeking behavior was found
to be a useful predictor (beta= .163, p= .017), while the
impact of all other antecedents was not significant. The
model explained only 7% of the variance. Therefore, the
variables which have a stronger effect on the recognition
of scientific frames are obviously missing in this study.
The results of the regression showed that given the
quite low explained variance in both models, additional
analysis is required. Nevertheless, analyzing these re-
sults we note the positive relationship between health
consciousness, collective responsibility, calculation, and
health frames. However, only health-seeking behavior
can influence the recognition of scientific frames.
7. Discussion
Our study was interested in uncovering specific health-
related antecedents as formed in response to scientific
(neutral) frames andhealth (affective) frames in TBE com-
munication amongst the Austrian population—an area
that has received very limited academic attention to date.
Rather than other framing studies on vaccination, we
wanted to scrutinize whether frames are even recog-
nized before being perceived or judged. We conducted
an online survey and carefully selected the stimulus ma-
terial using eye-tracking and content analysis. We fo-
cused on the effects of frame recognition and tried to de-
termine whether the recognition of frames differed, de-
pending on whether the frame was classified as a health
(character) frame or scientific (neutral) frame. Therefore,
we used a convenience sample which does not allow us
to draw conclusions for the Austrian population in gen-
eral yet shows differences in the recognition of frames
(also see limitations in Section 8).
While previous research has been able to confirm
the co-existence of multiple frames (Matthes & Kohring,
2008), the present study moved beyond a pure con-
tent analysis, indicating that frames might be detected
to varying degrees. Overall results suggest that health
frames are recognized more often than scientific frames.
One potential explanation for this tendency is that af-
fective (and thus, emotional) frames are able to ele-
vate respondents’ personal involvement by heightening
the perception of personal relevance and risk associ-
ated with tick bites and TBE. This is in line with pre-
vious research indicating that similarity can be a use-
ful tool to increase message effectiveness (Ahn, Fox, &
Table 4. Regression results using recognition of scientific frames as a criterion.
Predictors B beta p R2
(Intercept) 3.712 .009 .074
Confidence in vaccination .049 .095 .237
Health literacy −.004 −.005 .937
Health consciousness .052 .073 .289
Collective responsibility −.009 −.017 .825
Health information seeking behavior .108 .163 .017
Calculation .062 .107 .110
Age .001 .098 .104
Gender .000 .000 .999
Note: ‘B’ represents unstandardized regression weights, ‘beta’ indicates the standard regression weights, and ‘p’ refers to significance.
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Hahm, 2014), whereby the perceived relevance of the
message can trigger individuals to identify with mes-
sage content (So & Nabi, 2013). The same was found
to hold true for messages corresponding to individual
preferences (Lobinger, 2012; Stark, Edmonds, & Quinn,
2007). Hence, by increasing identification and personal
relevance—through the inclusion of thematic and affec-
tive frames or tailoring—negativemessage effects can be
mitigated (Kreuter, Strecher, & Glassman, 1999; Kreuter
& Wray, 2003). This is an interesting finding given that
informational content devoid of any emotional element
has dominated the present-day health communication
debate. It seems that providing consumers information
alone appears will not suffice, on the contrary, health
information should involve consumers emotionally. This
then suggests that when considering how to make mes-
sages appealing, the best option is to combine informa-
tive and emotional elements. For this reason, the inclu-
sion of health and character frames could prove to be a
fruitful strategy for health messages.
Besides identifying frames via two different method-
ological approaches and thus ensuring the robustness of
results (David, Atun, Fille, & Monterola, 2011), through
our study we were also able to demonstrate that se-
lected health- and vaccine-related constructs influenced
the recognition of both health frames and scientific
frames. For instance, previous studies have determined
that both health consciousness and health information
seeking behavior are viable constructs to predict health
outcomes (Shim, Kelly, & Hornik, 2006; van der Molen,
1999). In terms of message comprehension, health in-
formation seeking behavior has been positively linked
to information engagement and information apprehen-
sion (Strekalova, 2014). In our study, health information-
seeking behavior was only positively and significantly
linked to the recognition of scientific frames. Hence, it
appears that if individuals are actively seeking health in-
formation, they are looking formore neutral information
and therefore recognize scientific frames more easily.
When it comes to the health frames, health conscious-
ness, collective responsibility, and calculation were pre-
dictors to explain the recognition of the two health
frames. Health information seeking behaviorwas not sig-
nificant. Health consciousness refers to individuals who
are more prone to and engage in health-enhancing be-
haviors, such as the willingness to be vaccinated. The
emotional aspects of the health frames seem to be in
line with the need to take care of oneself. Presupposing
a communal orientation, collective responsibility was
also found to influence individuals’ health frame recog-
nition. This might be conditioned by the fact that both
frame types, the carrier frame and the victim frame,
presuppose some group embeddedness, whereby the
contribution of the individual to collective well-being is
stressed. Still, it is quite interesting that collective re-
sponsibility influences the recognition of health frames
since TBE is a disease which is not spread by human be-
ings. An explanation could be that people feel responsi-
ble for others in their immediate environment, e.g., par-
ents who take care of their children and think about get-
ting them vaccinated. In this case, the health frames fit
quite well as the expectation of a possibly fatal course
of the disease might trigger negative emotions in recip-
ients. Yet, in this case, the relationship between cause
and effect needs to be examined more thoroughly. The
calculation is closely linked to the health-related con-
struct of health consciousness, and thus individuals are
pre-supposed to detect health frames more readily due
to the high investment of cognitive resources. Although
we distinguished between attitudes and behavioral as-
pects, none was more prone to affect frame recognition.
As the explained variance of the second regression was
even quite low, it rather suggests thinking about other
variables which might affect the recognition of scien-
tific frames.
8. Limitations and Suggestions for Future Research
According to Borah’s (2011) recent literature review,
framing can be either sociological or psychological in na-
ture. In the case of sociological frame analysis (Entman,
1993), the presentation of arguments in texts is scruti-
nized in detail, while in the case of psychological frame
analysis (Tversky & Kahneman, 1981), individual percep-
tions of the information retrieved are subject to analy-
sis. The present study tried to shed light on those con-
cepts by asking if antecedents might already influence
the recognition of frames. While our explorative study
was innovative in examining a research area (vaccina-
tions against TBE), which is not yet at the center of
scientific attention, there are several limitations to our
study. First, our quantitative survey was based on a small
convenience sample. We found effects, yet we cannot
draw representative conclusions for the Austrian popu-
lation. If future research intends to elucidate how the
Austrian population recognizes frames, it should be repli-
cated with a larger and more diverse sample. Likewise,
as the present study only focused on texts addressing
the risks associated with TBE, future studies might want
to explore different content (e.g., videos or social me-
dia content). For this purpose, conducting an integra-
tive frame analysis as proposed by Dan (2018) might be
worthwhile. Additionally, the differentiation of whether
content drew respondents’ attention or did not draw
their attention might be an interesting aspect for future
research. Furthermore, this study design could not an-
swer how the highlighted frames are actually perceived
by the public. We suggest turning to qualitative meth-
ods (e.g., focus groups) to examine how health frames
and scientific frames are perceived. Finally, we are aware
that we are not able to determine if we have another
causal relationship between the antecedents and frame
recognition. It is also possible that the detection of the
frames influences other factors, e.g., collective respon-
sibility towards family members. In this case, an exper-
imental design is needed, which can scrutinize if those
Media and Communication, 2020, Volume 8, Issue 2, Pages 413–424 420
antecedents are predictors or criteria towards the recog-
nition of frames.
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